Synergistic effect of 5-fluorouracil and the flavanoid oroxylin A on HepG2 human hepatocellular carcinoma and on H22 transplanted mice.
To investigate the synergistic inhibitory effects of the combination of 5-fluorouracil (5-FU) with the natural flavanoid oroxylin A on human hepatocellular carcinoma cells HepG2 in vitro and on transplanted murine hepatoma 22 (H22) tumors in vivo and the preliminary mechanisms. The inhibitory effects of 5-FU combined with the natural flavanoid oroxylin A in vitro were detected by MTT assay and the effects in vivo were investigated by transplanted H22 mice model. DAPI staining and Annexin V/propidium iodide (PI) double staining were used to detect the cell morphological changes and apoptosis. The mRNA levels of thymidine synthetase (TS) and dihydropyrimidine dehydrogenase (DPD) in HepG2 cells after oroxylin A and 5-FU combination treatment were observed by quantitative real-time PCR. Western blotting assay was used to reveal the expressions of apoptotic-inducing proteins P53, cleaved PARP, COX-2, Bcl-2, and pro-caspase3. Oroxylin A in combination with 5-FU presented synergistic effect (CI<1) on HepG2 cells in vitro when the inhibitory rate was higher than 7.5%. The inhibitory rate on H22 murine solid tumor in vivo in the combination group was higher than monotherapy. 5-FU combined with oroxylin A exerted stronger apoptotic induction in HepG2 cells than either single drug treatment. Quantitative real-time PCR discovered the downregulation of TS mRNA and DPD mRNA in HepG2 cells after combination treatment. Western blotting assay revealed oroxylin A enhanced 5-FU-induced apoptosis in HepG2 cells by elevating the expressions of apoptotic-inducing proteins P53 and cleaved PARP and decreasing the expression of apoptotic-inhibitory proteins COX-2, Bcl-2, and pro-caspase3. The anti-hepatocellular carcinoma effects in vitro and in vivo of 5-FU and oroxylin A combinations were synergistic and oroxylin A increased the sensitivity of HepG2 cells to 5-FU by modulating the metabolic enzymes of 5-FU and apoptotic-related proteins.